p-Chlorophenylalanine-induced alteration of somatodendritic levels of tryptophan hydroxylase within the rat mesencephalic raphe nuclei.
Tryptophan hydroxylase distribution was examined across the nuclei raphe dorsalis, medianus, and pontis of the adult rat, under basal conditions and 2 days after a single injection of p-chlorophenylalanine, an irreversible tryptophan hydroxylase inhibitor. Tryptophan hydroxylase-expressing cells were numbered in transverse sections processed for immunohistochemistry, and the area of tryptophan hydroxylase distribution was delineated in adjacent sections transferred onto nitrocellulose and processed for immunoautoradiography. Two distinct areas were visualized: an inner zone, corresponding to the area displaying tryptophan hydroxylase-immunoreactive cells (so-called somatic area), and an outer zone, here called perisomatic, devoid of perikarya yet rich in tryptophan hydroxylase-positive neuropil in the histological sections. After treatment with p-chlorophenylalanine, a significant decrease in the number of tryptophan hydroxylase-immunoreactive cells could be observed only in the rostral raphe dorsalis, particularly within its ventromedian and dorsomedian subdivisions. In all raphe nuclei, the topological reconstruction of the somatic area was not modified. Based on the densitometric measurements in the immunoautoradiographs, however, a dramatic decrease in the content, concentration, and volume of expression of tryptophan hydroxylase could be documented in the three raphe nuclei. Detailed analysis of these results led to the conclusion that (a) tryptophan hydroxylase expression is differentially regulated in different serotoninergic cell body subpopulations of the raphe, some of which are more sensitive to p-chlorophenylalanine, and (b) distribution of tryptophan hydroxylase protein is modified also in the somatodendritic area in all raphe nuclei.